Background: Assessment of childbirth fear, in advance of pregnancy, and early identification of modifiable factors contributing to fear can inform public health initiatives and/or school-based educational programming for the next generation of maternity care consumers. We developed and evaluated a short fear of birth scale that incorporates the most common dimensions of fear reported by men and women prior to pregnancy, fear of: labour pain, being out of control and unable to cope with labour and birth, complications, and irreversible physical damage.
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Background
Childbirth fear is reported by 2.5% -78% of pregnant women, depending on the instrument used to measure fear and the level of severity (1) (2) (3) (4) (5) . Severe fear of childbirth affects 2.5% of nulliparas and 4.5% of multiparas (6) and is characterized by nightmares, physical complaints, and difficulties concentrating on work or family activities. Common childbirth fears include worries about the health and safety of the baby, and fear of intolerable pain, prolonged labour, an inability to cope with labour and unsupportive hospital staff (5) (6) (7) (8) .
While numerous studies about women's childbirth fear have been published over the past 5 years, less is known about men's childbirth fear. Male partners have described emotionally challenging experiences with supporting their partners during childbirth, particularly when there were complications, when medical care was deemed to be unsatisfactory and they felt excluded from decision-making (9) . Feelings of stress, panic, fear and helplessness are also not uncommon (10) . In one study, it was estimated that 13% of men are fearful of birth (4); another study with 762 Swedish men found that 11% suffered from childbirth fear (11) . A literature review by Hanson et al. (2009) identified the following paternal fears: harm to the mother or newborn baby, partners' pain, feelings of helplessness (especially when fathers were not involved in decision-making), lack of knowledge, and concern about high-risk interventions. The most common fear reported by fathers was fear that their partner would have to endure intolerable pain and suffering (12) .
Partners' childbirth fear and mode of delivery preferences have been linked to birth outcomes. Based on her Swedish study with 1074 pregnant women and their 4 partners, Hildingsson (2014) reported that partners' attitudes were important in predicting actual mode of birth (13) . Concordance between pregnant women and their partners' cesarean section (CS) preferences resulted in 72.7% of couples having a planned CS. If a woman preferred a CS, but her partner preferred a vaginal birth, only 42.9% had a planned CS. Planned CS rates were highest when both parents expressed fear of birth (50%). These findings indicate that it is important to include men in studies that assess the link between childbirth fear and birth outcomes, so that interventions can be developed that target the dyad, not just the pregnant woman. Likewise, it is beneficial to understand the attitudes and fears of young men and women who plan to have children in the future, to identify and address modifiable factors that might predispose them to fear of childbirth.
Recent studies of young women and men planning to have children indicate that attitudes towards pregnancy and birth are well developed in this population (11) (12) (13) (14) (15) and the same positive association between prenatal preferences for elective interventions and fear of childbirth is seen among men and women who plan to have children and pregnant women (14, 15, 19) . These findings suggest that addressing fear of birth during pregnancy might be too late, and earlier intervention is necessary. This could be achieved by developing educational modules for secondary school students that address common fears and misconceptions about pregnancy and birth, are aligned with best practice guidelines for the care of low risk women and contribute to international efforts to reduce rates of elective interventions in high resource countries.
High childbirth fear in the pre-pregnant Canadian population is estimated at 13.6% among young women and 3.5% among young men (14) . These estimates are based 5 on a survey that included a 6-item fear of birth scale and a mixture of open-ended and pre-defined Likert type questions. High fear was defined as scores greater than one standard deviation above the mean and low fear as scores greater than one standard deviation below the mean. Criterion sampling was used to select a subsample of young women with high and low fear of birth (n=461) (14) .
Thematic analysis of Canadian women's comments revealed that participants with high fear of birth expressed feeling vulnerable and afraid when thinking about labour and birth, because of the potential for physical damage (e.g., vaginal tearing and stretching) and intolerable pain (14) . Young women with high fear tended to describe pregnancy and birth as unpredictable and risky, whereas respondents with low fear regarded these processes as normal and natural. Complications during pregnancy, labour and birth were expected and considered unavoidable by women with high fear. While women in both groups believed labour to be painful, women with low fear expected to be able to manage the pain, whereas women with high fear were frightened by the prospect of pain and concerned about their ability to cope with pain. Some women with high fear expressed fears about panicking and being out of control and not knowing what to do (14) .
A subset analysis of male students revealed that 77% considered birth to be risky and unpredictable and ~40% were worried about physical changes to the female body as a result of childbirth. Elevated risk perceptions were associated with increased fear of birth among men (15) ; when asked why young men and women preferred Cesarean section over vaginal birth, 56% of women and 32% of men chose CS to avoid labour pain and/or because they are afraid of pain (16) . 6 This body of literature informed the development of a fear of childbirth measure for young women and men who plan to have children in the future. We report on the development of the new scale, the Childbirth Fear -Prior to Pregnancy (CFPP) scale and report the reliability and validity of the measure in young adults from six countries. Psychology were also sent a direct email invitation/link to the survey (n=~6,300).
Methods
Design and
Sample 4 (Germany):
An invitation to complete the survey was sent to all students at a small medical university in Northern Germany in October/November 2014 (N= 3130). Several reminder e-mails were sent out, to encourage participation.
Sample 5 (Iceland):
An e-mail invitation was sent to all students at the largest university in Iceland in early November 2014 (N=9805). A reminder e-mail was sent out one week after first contact.
Sample 6 (USA):
An e-mail invitation to complete the online survey was sent to a random sample of 4547 undergraduate students at a private college in the North-eastern United States (50% of the undergraduate student body) in October 2014. A reminder was sent out one week after the initial invitation.
The Australian university and the American college are located in large urban centres. The German, Icelandic and English university and one of the Canadian universities are located in small/mid-sized urban centres and one Canadian university is located in a semi-rural setting.
As previously noted, we included young men in our cross-cultural sample because men contribute to maternity care decisions and because the feelings and attitudes of fathers (including paternal fear of childbirth) affect women's mode of delivery (13) .
Survey items were worded in a way that applied to both women and men, e.g. 'Please indicate why you would prefer an epidural (for your partner)? ' 8 A review of the literature revealed more than 10 different self-report measures of childbirth fear (4, 5, (20) (21) (22) (23) (24) (25) (26) (27) (28) , ranging from 1-item measures (26, 27, 29) to a 64-item scale (5) . The 33-item Wijma Delivery and Expectancy Questionnaire (WDEQ) (20) is the most commonly employed measure and has been used in several countries (1-3, 30-32).
Development of the instrument
We considered existing measures unsuitable, because they were targeted to pregnant women and included items that might frighten young women and men (e.g. items about the potential death of the baby or uncontrollable screaming during labour) (20, 28) . Some of the one or two item scales could have been adapted for use with young adults; we adapted one such scale (24) to test the discriminant validity of our new measure. Nonetheless, we perceived one or two item scales as failing to capture the complexities of childbirth fear among young adults; knowledge of these complexities would be important to develop interventions to reduce childbirth fear.
Our objective was to develop a short measure that captures dimensions of fear that have been reported by young adults who plan to have children in the future, such as fear of labour pain, fear of bodily damage, fear of complications, and fear that harm might come to the baby (14, 15) . To this end, we developed a 10-item scale to assess fear of birth among young adults prior to their first pregnancy and birth. The scale was adapted from a 6-item fear of childbirth scale that was validated with Canadian university students and published by the first author and colleagues in 2013 (15) . The 6-item scale, created from existing items on the survey, was uni-dimensional and had an acceptable alpha (0.75); however, it included three reverse-scored items that measured confidence in birth, rather than fear of birth. We retained two items from the original scale ('I am worried that labour pain will be very intense'; 'I am afraid that I might panic and not 9 know what to do during labour') and changed the wording of one of the original items from ' I am fearful of the labour process' to' I am fearful of birth'. The 6-item scale did not include items about imagined harm to the baby, anticipated complications during pregnancy, and fears about physical damage as a result of pregnancy and birth; those fears were articulated by students in their comments on the survey. We added items that assessed these dimensions of fear. Scale items are listed in Table 1 . Response options were as follows: (1) 
Psychometric assessment
Internal consistency reliability of the CFPP scale was assessed with Cronbach's alpha. Alphas > 0.7 were considered acceptable (36) . To determine whether all scale items measured one underlying construct, we calculated corrected item-to-total correlations for each item. When all corrected item-to-total correlations exceed 0.45 there is strong evidence of the uni-dimensionality of a scale (37) . The factor structure of the CFPP was assessed via unweighted least squares factor analysis (no rotation). We reviewed scree plots, factor loadings and # of Eigenvalues > 1 to determine the optimal factor structure of the scale in each country.
An assessment of convergent and discriminant validity is routinely undertaken to support the construct validity of a new measure (38) . Convergent validity is achieved when a new scale is highly correlated with a scale that measures the same construct; discriminant validity is supported when the correlational coefficients between a new scale and existing scales that measures different constructs are low. Convergent validity was computed by correlating the CFPP scores with a two-item visual analog scale called the Fear of birth Scale (FOBS), adapted from Haines and colleagues (2011) (24) . In the original version, pregnant women are asked to mark two 100 millimetre VAS-scales 11 anchored by the words: calm /worried and no fear/strong fear. We re-worded the original question, 'How do you feel right now about the approaching birth? to 'When you think about giving birth (your partner giving birth), how do you feel?' To create a scale score, scores from the two VAS scales are averaged. The original two-item VAS was administered to women in Australia and Sweden (Cronbach's alpha=0.91) and to expectant fathers in Sweden (24, 39) . We chose this measure because it is a short fear of birth scale that was easily adapted to apply to men and women contemplating pregnancy.
Discriminant validity was assessed by correlating the CFPP scale scores with the DASS-21 subscales (depression -7 items, anxiety-7 items and stress-7 items) (40).
Respondents were asked to use 4-point severity/frequency scales to rate the extent to which they have experienced each state over the past week. The normal range was considered 0-7 for the stress subscale, 0-4 for the depression subscale, and 0-3 for the anxiety subscale. The DASS-21 scale had high internal consistency reliability reported in non-clinical samples (41, 42) .
Correlations between 0.7-0.9 were considered strong, between 0.4-0.6 moderate and between 0.1-0.3 weak. Strong correlations are indicative of convergent validity, weak correlations signal discriminant validity, and moderate correlations can be interpreted as supporting discriminant validity, with some conceptual overlap between the phenomena measured.
Results
Overall, 2240 completed surveys were received, ranging from 206 in Germany to 654 in Australia (see Table 2 for sample sizes). The majority of respondents were female, ranging from 77.5% in Australia to 91.1 % in England. The mean age of students ranged 12 from 19.6 years (United States) to 23.7 years (Germany). The proportion of students born outside the country was highest in Australia (31.5%) and lowest in Germany (4.9 %). The US sample had the highest proportion of students who reported their relationship status as single (66.9%), and Germany the lowest (31.1%) (see Table 2 for socio-demographic characteristics of samples).
The internal consistency reliability of the CFPP scale was acceptable for each country sample, 0.86 or higher, and was not improved by item deletion (Table 3) .
Corrected item-to total correlations exceeded 0.48 across samples (Table 1) Table 4. CFPP scores were highest among English students (38.5), and lowest among German students (29.8). The same pattern was observed for scores on the VAS scale. On average, scores were in the normal range for the stress, anxiety and depression subscales, across samples (Table 5 ).
Discussion
The 10-item Childbirth Fear -Prior to Pregnancy (CFPP) scale is a unidimensional scale with good internal consistency reliability across samples from six countries, as well as convergent and discriminant validity, as hypothesized. We prefer to conceptualize the CFPP as a uni-dimensional scale and suggest that researchers who want to use the scale calculate full scale scores, rather than subscale scores, because subscales with fewer than three items are not recommended.
The reliability of the CFPP scale was similar for men and women, with the exception of Iceland. In Iceland, reliability estimates for men were lower than for women, but similar to estimates for men in the other countries in this study. Deletion of any of the 10 CFPP items would not have increased the Cronbach's alpha for Icelandic men. One potential explanation for the discrepancy in reliability estimates might be that compared to Icelandic women, more Icelandic men were single/not in a committed relationship at the time of data collection. The CFPP scores of Icelandic men were also slightly 14 negatively skewed; whereas, the scores for Icelandic women were not, which potentially explains the differences in reliability estimates (43) .
Depression, anxiety and stress scores were positively but weakly associated with fear scores across samples, a relationship that has also been demonstrated among pregnant women (2, 6, (44) (45) (46) . The short version of the Depression-Anxiety Stress Scale was a reliable measure across student samples, adding to a growing body of evidence that supports use of the scale in non-clinical samples (41, 42) . The internal consistency reliability of the Icelandic version of the DASS-21 subscales was similar to Cronbach's alpha reported by Ingimarsson (2010) , i.e. 0.85 for depression, 0.82 for stress and 0.73 for anxiety (33) .
American university students consistently showed higher correlations between DASS-21 scores and fear of birth, compared to students from other countries, indicating that fear of birth overlaps more with other negative psychological states among US students. Fear, anxiety, depression and stress scores were lower in the Icelandic and German student samples, compared to other student samples. Variations in fear scores and reasons for these differences across samples will be examined in more detail in a subsequent analysis.
In previous studies, university students' confidence about and access to information about pregnancy and birth was associated with reduced fear of childbirth (47, 48) . These findings support the development of educational modules that promote pregnancy and birth as normal rather than frightening life events and address specific fears, such as fear of irreversible physical damage and uncontrollable pain. Our findings 15 suggest that the CFPP could serve as a useful measure for assessing the effectiveness of such educational programmes.
Strengths and Limitations
The original sampling frame specified that all students at each institution be invited to participate in the survey; however, it was not approved at all study sites, resulting in sampling variations. In addition, the demographic profile of students differed across samples. On one hand, this supports the reliability and validity of our new scale across socio-demographically diverse populations. On the other hand, it makes interpreting differences in fear scores across samples difficult. In future analyses, we will examine fear scores by gender, country of origin, ethnicity and age.
Country-specific response rates were low, but generally consistent with those of online surveys. The generalizability of our findings to all students at participating institutions is limited by the low response rate. We targeted university students as samples to capitalize on concentrations of high numbers of young adults in singular locations; however, we recognize the limitations of our sample for the generalizability of our findings. Researchers who want to use the CFPP are encouraged to assess reliability and validity of this measure with their target population.
Strengths of the study include the rigorous translation process, the inclusion of men and the ability to assess the psychometrics of the new scale in six independent samples, across three continents. In addition, the refinement and development of the CFPP scale was informed by quantitative and qualitative findings from a large sample of young women and men (14, 15) thus enhancing the validity of items added to the scale. 16 
Conclusion
We developed a short scale that measures childbirth fear among young men and women prior to pregnancy. The CFPP represents an improvement over the only other fear of birth scale for young adults that has been reported in the literature (15) , because the internal constancy reliability is higher, and the psychometric properties of the scale could be replicated across six samples. The scale can be used to identify and address modifiable factors that are linked to the development of childbirth fear among young adults. Further analysis will examine factors that might predispose young adults to have high scores on the CFPP scale across different cultural settings. Future work will also examine potential gender differences in key outcomes and whether cut-off scores might be useful for identifying young adults who would benefit from interventions to reduce childbirth fear. 
